Background: older patients are less likely to receive palliative care than younger patients. As patient and primary carer age correlate positively, patterns may be due to carer rather than patient age, and reflect better ability to obtain support among younger carers. Objective: to investigate how both patient and carer age relate to palliative care use, controlling for relevant variables. Design: comparison of patients who received community Macmillan nurse specialist advice, Marie Curie nursing or inpatient hospice care with patients who did not, using univariate analysis and multivariate logistic regression. Patient and carer data were collected through electronic service record linkage and carer post-bereavement interviews. Sample: patients referred to a hospice at home service whose primary carer could be interviewed (n = 123). Results: whilst a cancer diagnosis was an important determinant of access for all services considered, logistic regression shows that carer age, but not patient age, and hospice at home access predicted Marie Curie nursing use. Both patient and carer age predicted use of Macmillan nurse advice. Age of the patient, but not carer age, predicted admission to inpatient hospice, alongside requiring care for over a month (all P<0.05). Conclusions: carer age may be as important a predictor of palliative home care use as patient age. We need to investigate whether younger carers have greater support needs or show greater effectiveness in obtaining help and to assess whether older carers need more assistance in recruitment of support.
Introduction
Research has shown that older palliative cancer patients overall are less likely to receive palliative home care services [1] [2] [3] [4] and inpatient palliative care [5, 6] compared with younger patients.
Observed age differences in cancer treatment are not fully explained by clinical considerations such as co-morbidity or frailty [7, 8] . Observed age differences in end of life care are even more unlikely to be based on actual differences in need. Cartwright [9] concluded that those dying at 85 years or older have greater needs but less likelihood of receiving health care than younger patients. Gott et al. [10] found that elderly hospitalised patients were more often identified as having palliative care needs than younger patients, yet less likely to be referred to palliative care beds. Evers et al. [11] argue that as patients over 80 are more likely to suffer dementia or stroke, standard palliative care is less equipped to address their needs. However, this is unlikely to explain age biases in palliative care access among cancer patients, as in the above studies.
Clinical judgements reportedly become more subjective and disparate as death approaches [12] . Both the difficulty in defining when patients are ready for palliative care [10, 13] and its holistic nature may make referral decisions more influenced by non-clinical factors. Patient age may be one such variable. However, a further factor may be the role and characteristics of patients' carers, including carer age. As patient and carer age are positively correlated, the reported patient age bias in access to palliative care may in fact mask a carer age effect.
Logically, as patients approach death and become more psychologically and physically incapacitated, carers' influence on care recruitment will increase. Whilst the assessment of the patient by a health professional is paramount, carers often perform an important mediating role by seeking help, alerting professionals to problems or expressing dissatisfaction with care. When planning care, health professionals also consider the wider social context, including carers. Younger carers may be more distressed [14, 15] , dissatisfied with care [16, 17] , more likely to adopt problemfocused coping [18] and to have other family and work commitments than older carers. If carer characteristics influence palliative care access, these would often be age related.
The present study investigates the relationship between patient and carer age and use of Macmillan specialist advice, Marie Curie home nursing and inpatient hospice care. The study utilises data from patients referred to hospice at home (HAH) during a randomised controlled trial (RCT) during which both carer characteristics and the use of palliative care services in the last year of life were recorded [19] .
The analysis controls for carer age-related variables, including the generational relationship with the patient, whether the patient lived alone, and carer commitments such as young children or impact of caring on employment. Also considered are variables known to be associated with palliative care access, including patient sex [20] , socioeconomic status (SES) [2, 3] , cancer versus non-cancer diagnosis [21] , type of cancer [2, 5] , length of care period [1] , as well as carer sex, as genders may differ in their effectiveness as carers [22] or respond differently to caring [15] . Finally, potential effects of HAH referral and RCT allocation on service access are considered.
Methods

Sample
The sample comprised patients referred to HAH during an RCT [19] , whose key carer could be identified from referral records, contacted by letter 6 months postbereavement, and who agreed to participate in an interview. Patients were randomised to HAH and standard care or standard care only at a ratio of 4:1, but 8% of patients were not randomised due to referral fluctuations or 'emergency' referrals [19] . The current analysis includes both cases that entered the RCT and those who did not. HAH provided up to 24 h nursing care at home for ∼2 weeks. HAH was mainly for adult patients of all diagnoses for whom death was anticipated within 2 weeks, although some respite care could be provided for patients with cancer, motor neurone disease or acquired immune deficiency syndrome (AIDS). The HAH catchment area was the former Cambridge Health District in the UK. All patients had a general practitioner and all but three received district nursing care.
Standard care included Macmillan nurses, palliative care clinical nurse specialists who work with patients and professionals to address symptom control and psychosocial needs; Marie Curie nursing which involves experienced, extended, hands-on palliative care in the home; and inpatient hospice care with access to palliative care specialists.
Data collection
Patient age and sex, postcode, RCT status, whether living alone, diagnosis and key carer's sex and relationship with the patient were obtained from HAH records. Diagnosis was cross-checked with data from the Office of National Statistics (ONS) and East Anglian Cancer Intelligence Unit. Jarman Underprivileged Area (UPA) scores [23] for ward of residence were derived from the patient's postcode.
Carer age, length of care dependency as reported by the carer, impact of caring on employment, and age of the carer's children were collected from carer interviews.
Patient occupation was obtained from ONS and the Cambridge and Huntingdon Health Authority and allocated to SOC Occupational Unit Groups [24] . Patients' social class was subsequently derived from these codes.
Macmillan and inpatient hospice input were obtained from local NHS Community Trust databases, and Marie Curie input from a service database designed for the research [4] . Service input was cross-checked with carers during interview. Table 1 lists all the variables tested in the univariate analysis. Differences between patients who received a palliative care service and those who did not were analysed using t-tests for continuous variables. For categorical variables, χ 2 tests with Yates's continuity correction or Pearson's χ 2 tests were used as appropriate [25] . All tests were two-tailed.
Analysis
To assess whether access to HAH may influence access to other services, we considered whether those unable to access HAH due to the RCT trial were less or more likely to access other services. We also considered whether these services' start date, as recorded on service databases, occurred before or after referral to HAH, as recorded in HAH records.
Multivariate forward stepwise logistic regression analyses were performed to assess the relative contributions of patient and carer age to service access, controlling for other variables. Variables that differed between service recipients and non-recipients at P<0.25 entered the multivariate analysis, as recommended by Hosmer and Lemeshow [26] , because variables may contribute to the model in unforeseen ways due to complex inter-relationships. Categorical variables were entered into analysis using the categories shown in Table 1 .
Separate analyses were conducted for each service (Marie Curie, inpatient hospice and Macmillan care) to investigate which variables best predicted which patients were likely to be a user or non-user of each. Analyses for Marie Curie and inpatient hospice included the whole sample. The Macmillan analysis was limited to cancer patients only, as only cancer patients received Macmillan input. Here the inclusion of noncancer patients would yield a contingency table with a zero cell, which should be avoided in logistic regression [26] . However, cancer diagnosis clearly is important in Macmillan care access. SPSS 12.0 was used for statistical analysis.
Results
Sample
During the study, 249 patients were referred to HAH and subsequently died. A key informal carer could be identified for 214 (86%) and contacted post-bereavement. Of these, 123 (57%) agreed to participate in an interview. They represented 94 patients randomised to HAH, 21 Table 1 for further details). Table 1 shows the number of patients receiving each service. Thirty-five of 46 began their inpatient hospice care, 36 of 41 their Macmillan nursing, and 46 of 66 their Marie Curie nursing before referral to HAH. Thus, if HAH RCT status influenced access to these services, it would only have done so for a minority of patients. Overall, 34 (28%) patients had neither Marie Curie, Macmillan nor hospice input (16 of these were non-cancer). Forty-three (35%) had one service, 28 (23%) had two and 18 (15%) had all three.
Service use
Variables associated with access
Compared with those who did not receive care, patients who received Marie Curie and Macmillan nursing were both younger and had younger carers than their counterparts, while patients who received hospice care were younger (P<0.05, Table 1 ). Patients who had Marie Curie and hospice care were significantly more likely to have cancer than their counterparts (and Macmillan care was exclusive to cancer patients). Finally, Macmillan care recipients were more likely to be in lower rather than higher occupational classes, and their carers more likely to have had to reduce or stop work.
Based on the lax criterion of P<0.25, the variables entering multivariate logistic regression analysis for Marie Curie care were patient and carer age, cancer versus non-cancer diagnosis and RCT status. Variables entering analysis for hospice care were patient and carer age, cancer versus noncancer diagnosis, length of care dependency and RCT status. Variables entering analysis for Macmillan care were patient and carer age, carer gender, carer employment change, carer dependants under 18 years, patient occupational class, Jarman deprivation index and RCT status. Table 2 shows the resulting logistic regression models. For categorical data, the last category is the reference category. The probability level for entry into the models was set to P<0.05.
The model for Marie Curie care shows that having cancer is the greatest determinant of service use [odds ratio (OR) = 4.25]. Carer age was furthermore negatively associated with Marie Curie nursing, i.e. the likelihood of obtaining the service decreased with age (OR = 0.96). Once carer age was accounted for, patient age made no significant additional contribution. Access to HAH was also significantly positively associated with Marie Curie nursing (OR = 2.88).
For inpatient hospice care, having cancer was again the clearest predictor of service use (OR = 18.90). Patient age was negatively associated with inpatient hospice access (OR = 0.97), but carer age did not contribute to the model. The length of care dependency was an additional significant predictor of hos- pice access in the model. Patients who required help physically for <1 month were significantly less likely to receive hospice care compared with those who required care for a year or more.
The model for Macmillan nursing shows that both patient (OR = 0.90) and carer (OR = 0.93) age were independently negatively associated with service use. No other variable reached significance in the model, but we should note that only cancer patients received Macmillan care and entered this analysis.
Discussion
Summary
Whilst cancer is a major determinant of access to palliative care, both older patient age and older carer age were associated with worse access to palliative care. Carer age appeared more important for care delivered in the home, i.e. Marie Curie and Macmillan nursing. Patients who had Marie Curie and Macmillan nursing were both younger and had younger carers than those who did not in the univariate analysis. In the multivariate analysis, carer age, but not patient age, predicted Marie Curie use, whilst both patient and carer age predicted Macmillan use. In contrast, inpatient hospice admission was negatively related only to patient age. The results confirm previous findings that patient age is negatively associated with palliative care access, both home and inpatient care [1] [2] [3] [4] [5] [6] , but show an added and independent contribution of carer age for home care.
The results furthermore confirmed that cancer diagnosis is strongly linked with palliative care access for all three services investigated [21] . Cancer remained a strong independent predictor of Marie Curie and inpatient hospice use in the multivariate analysis, and only cancer patients received Macmillan care.
In contrast to previous research on SES, lower occupational groups appeared more likely to have Macmillan nursing [2, 3] , but this relationship disappeared in the multivariate analysis. Carers of Macmillan patients were more likely to have had their employment affected by caring. However, this may simply reflect carer age, as younger carers were more likely to be employed, and the variable was no longer significant when multivariate analysis controlled for carer age. Patients who required care for <1 month were significantly less likely to receive inpatient hospice care, which may reflect that a short care period often can be sustained at home. Multivariate analysis showed that patients who had access to HAH were also more likely to receive Marie Curie care. HAH access may therefore in some cases have facilitated Marie Curie care, as HAH and Marie Curie care were under the same home care management.
Weaknesses
A weakness of the study is that the sample comprised patients referred to HAH. The majority of referrals are cancer patients (87%) and represent 25% of cancer deaths locally. Patients referred to HAH are younger, live in less deprived areas, are less likely to be diagnosed within a month of death and to have causes other than cancer recorded on their death certificate, and are more likely to have palliative care input than the palliative population as a whole [4] . Only 57% of carers agreed to participate in the study, although this represents a good response rate within palliative care studies, and patients of participating carers were less likely to have lived alone than patients of non-participants. The patterns observed may therefore not be generalisable to all. Nevertheless, within this sample, we observed the same negative relationship between patient age and palliative care access reported in past studies [2] [3] [4] [5] [6] . If the patient age patterns reflect a robust, general pattern, it is plausible that the carer age patterns also do so. In fact, if these age patterns remain in a relatively homogenous sample, they may be even clearer within the general palliative care population.
We should interpret the multivariate logistic regression results with care. For instance, although patient age failed to reach statistical significance for Marie Curie care, this may not mean that it makes no contribution, only that carer age emerged as a stronger predictor for this particular sample.
Finally, we were not able to assess how age was related to carer and patient context, except in a very superficial way, such as number of children under age 18 and change in employment. The caregiving context of different age groups rather than age per se may be the important factors in palliative care access. An understanding of context and whether age differences relate to cohort differences or differences in life trajectory is required to explain the patterns fully and identify solutions.
Carer age and palliative care access
Once patient age is controlled for, carer age differences in palliative care access should not be related to any potential patient age differences in need. Carer age appeared to be more important in relation to home care. Given the importance of the primary carer for home care and home death [22] , it is plausible that carer context and considerations are more prominent for home care than inpatient care. Younger carers may have greater need for resource input than older carers. Alternatively, younger age may be associated with greater effectiveness in obtaining care.
Younger carers may be more likely to be in paid work, responsible for young children and to run a separate household from that of the patient if of a younger generation. Based on life situation, health professionals may therefore assess their support needs as greater than those of older people living together. The same life factors may motivate younger carers to seek additional help, and they may also psychologically be in greater need of support [14, 15, 27, 28, 29] . Nevertheless, older carers are more likely to suffer agerelated disability and ill health. The requirement for assistance with physically demanding aspects of caregiving should therefore increase with age.
An alternative explanation to a carer age bias in access to palliative care may be that younger carers are more effective at obtaining care. Younger age may be associated with greater dissatisfaction with care, which may result in greater motivation to improve support [16, 17] . Younger carers also reportedly adopt more problem-focused coping than older carers, i.e. investing active effort in solving problems [18] . Conversely, older age has in general been linked to less problem-focused coping and more resigned acceptance [30] . Therefore, to the extent that carers do recruit help and act as patients' advocates, younger carers may be more proactive and demanding vis a vis the support services than older carers. Younger carers may also be better able to establish rapport with health professionals through greater similarities in age, life situation and education.
The present study shows carer age differences in access to palliative care that warrant further investigation, as conflicting explanations have very different implications for future action. If carer age differences are based on genuine age differences in need, we need to identify how carers' requirements differ with age and target services accordingly. If differences reflect younger carers' greater effectiveness in recruiting help and having their concerns recognised by health professionals, we need to consider how to empower older carers and help health professionals recognise their needs.
Key points
• Older patient age is associated with poorer access to palliative care. This may mask age differences in access due to carer age • This study found that carer age was at least as important as patient age in predicting access to palliative home care • If carer age differences reflect that younger carers' have greater need for support, health professionals may need to become more responsive to the support requirements of younger carers.
• If carer age differences reflect younger carers' greater effectiveness in recruiting care, there is a need to ensure that older carers' home care requirements are better heard and responded to by health professionals.
